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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obiained ihough the invention is not ideriticaily disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 6-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wijaranakula (5,61 1 ,855) in view of Wolf et al. (Silicon Processing for the VLSI Era 
Volume 1: Process Technology, Lattice Press, Sunset Beach, CA, USA, pp. 26-30, 59- 
61, 124, 133-136). 

Wijaranakula discloses a method of making an epitaxial Si wafer with certain 
properties. The process is disclosed in col. 4 lines 15+. A doped (with boron, arsenic, 
antimony) Si substrate with a dissolved oxygen concentration of between 10-50 ppma 
(parts per million atoms) is used. In col. 5 lines 1-67 details the growth of an epitaxial 
layer on the wafer. The Si epitaxial wafer is annealed at between 600'C and 900'C to 
form oxygen microdefects in the wafer. 

Wijaranakula does not disclose the deposition temperature of the epitaxial layer 
or the oxygen concentration in units of atoms/cm^ . 

Wolf et al. discloses known Si physical properties. On page 59, the typical 
concentration of oxygen in Si is given as 5x10^^ to 1x10^° atoms/cm^ or 10-20 ppma. 
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On page 135 it is disclosed than Si epitaxial gro\A/th is favored over etching in the range 
of temperatures from 900'C to 1400'C. On page 27 it is disclosed that Si doped with 
boron and antimony can have resistivities of from 0.005 ohm-cm upwards. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to combine Wijaranakula with Wolf et al. because Wolf discloses 
temperatures for epitaxial growth, a basis for comparing oxygen concentrations quoted 
in different units, and resistivity of boron and antimony doped Si. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to form a Si epitaxial wafer doped with boron (or antimony or arsenic) 
at a temperature of 1000*C or higher on a Si substrate having a oxygen concentration of 
4x10^^ to 10x10^^ (equivalent to 1x10^Vcm3 and then heat treating the wafer at a 
temperature of from 450'C to 750'C because such is suggested by Wijaranakula in light 
of Wolf et al. and such would have been anticipated to produce an expected result. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention that the resistivity of such a wafer would include the range of 0.02 
ohm-cm or lower because such is disclosed by Wolf et al. for doped Si wafers and such 
resistivity was disclosed by Wolf et al. on page 26 as known to be a function of doping 
concentration. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew A. Anderson whose telephone number is (703) 
308-0086. The examiner can normally be reached on M-Th, 6:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on (703) 308-3836. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-9310 for regular communications and (703) 872-931 1 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 
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